Identification of cellulose synthase AtCesA7 (IRX3) in vivo phosphorylation sites--a potential role in regulating protein degradation.
Cellulose is central to plant development and is synthesised at the plasma membrane by an organised protein complex that contains three different cellulose synthase proteins. The ordered assembly of these three catalytic subunits is essential for normal cellulose synthesis. The way in which the relative levels of these three proteins are regulated within the cell is currently unknown. In this work it is shown that one of the cellulose synthases essential for secondary cell wall cellulose synthesis in Arabidopsis thaliana, AtCesA7, is phosphorylated in vivo. Analysis of in vivo phosphorylation sites by mass spectrometry reveals that two serine residues are phosphorylated. These residues occur in a region of hyper-variability between the cellulose synthase catalytic subunits. The region of the protein containing these phosphorylation sites can be phosphorylated by a plant extract in vitro. Incubation of this region with plant extracts results in its degradation via a proteasome dependant pathway. Full length endogenous CesA7 is also degraded via a proteasome dependant pathway in whole plant extracts. This data suggests that phosphorylation of the catalytic subunits may target them for degradation via a proteasome dependant pathway. This is a possible mechanism by which plants regulate the relative levels of the three proteins whose specific interaction are required to form an active cellulose synthase complex.